Reduction of nitrothiocyanatothiophene 2, available via nucleophilic substitution from the corresponding bromo compound 1, gave thienothiazole 3 in excellent yield. Conversion of the amino functionality under Sandmeyer conditions gave access to halo compounds 4 as key intermediates for the subsequent introduction of sulfur, nitrogen, and oxygen nucleophiles. An unexpected side-reaction was observed when DMF was used as solvent and a mechanism for the introduction of a dimethylamino group is proposed.
Introduction
Treatment of crop plants with plant activators -a recently developed group of synthetic compounds -triggers their own defense system giving them the ability to resist the attack of naturally occurring pathogens ("systemic acquired resistance", SAR). 1 Recently, acibenzolar-Smethyl (Bion ® , I) was introduced to the market as the first commercial product in this field of research. After succeeding in the synthesis of similar thienothiadiazole derivatives (II) 2 we focused on various derivatives of thieno[2, 3-d] thiazoles III. diethanolamine and DMF leading to dimethylamine as a competing nucleophile. A similar reaction was observed by Cho et al. 5 for the conversion of V to VII via the following mechanism (Scheme 3).
Essential for the formation of the dimethylamino derivative is the lower reactivity of the amino alcohol towards direct substitution, which can be explained by intramolecular hydrogen bonding. The activated hydroxy group attacks DMF assisted by the adjacent basic amino function to produce an intermediate, which can introduce the dimethylamino group into the substrate while a formate is formed. Subsequent intramolecular transfer of the formyl group occurs under the reaction condition finally to produce formamide VIII. General procedure for the diazotization of 3 3-Methylbutylnitrite (1.5 equiv.) was added to a suspension of copper(II) chloride or copper(II) bromide (1.2 equiv.) in dry acetonitrile. The reaction mixture was stirred at room temperature for 10 min, and methyl 2-aminothieno[2,3-d]thiazole-6-carboxylate 3 (1 equiv.) was added at 15 °C within 1 h. The reaction mixture was stirred at room temperature for 30 min and then filtered. Some silica gel was added, the filtrate was evaporated, and the crude product was purified by column chromatography (silica gel, PE/EtOAc 50:1). 
Entry

General procedure for the substitution of 4 with sulfur nucleophiles
The nucleophile (1.1 equiv.) was added to a solution of methyl 2-chlorothieno[2,3-d]thiazole-6-carboxylate 4 (1 equiv.) and K 2 CO 3 (1.1 equiv.) in dry DMF or DMSO. When the reaction was complete the mixture was poured into water. The precipitate formed was filtered off, washed with water, and dried in vacuo. Alternatively, the aqueous solution was repeatedly extracted with diethyl ether, the combined organic layers were washed with saturated aqueous NaHCO 3 solution, dried over Na 2 SO 4 , and evaporated to dryness. 28 mmol), 3-aminopropanol (0.12 g, 1.54 mmol) and K 2 CO 3 (0.35 g, 2.57 mmol) was heated in dry dioxane (10 mL) at 100 °C for 4 h. Upon addition of dry DMSO (8 mL) the solution was stirred at 110°C for 2 h. The solution was poured into water (100 mL), and the mixture was extracted with EtOAc. The combined organic layers were washed twice with water, and the combined aqueous layers were extracted with EtOAc. The combined organic layers were dried over Na 2 SO 4 , some silica gel was added, and the solvent was removed in vacuo. The crude product was purified by column chromatography (silica gel/product 30:1, PE/ 13 mmol) in dry DMF (10 mL) was heated to 100 °C. Diethanolamine (0.56 g, 5.35 mmol) was added dropwise, and the reaction mixture was stirred at 100 °C for 7 h and subsequently at room temperature for 16 h. The solution was poured into water (500 mL), and the mixture was extracted with EtOAc. The combined organic layers were washed with water, dried over Na 2 SO 4 , some silica gel was added, and the suspension was evaporated. The crude product was purified by column chromatography (silica gel/product 30:1, PE/ 82 mmol) and K 2 CO 3 (2.37 g, 17.15 mmol) were heated in dry DMSO (25 mL) at 100 °C for 1 h. The reaction mixture was poured into water (500 mL) and extracted with EtOAc. The combined organic layers were washed with water, dried over Na 2 SO 4 , and the solvent was removed in vacuo. The product was purified by flash column chromatography (silica gel/product 30:1, methanol) to give 14 as brown crystals (1.20 g, 47%); mp 91-94 °C (EtOAc); 1 H NMR (DMSO-d6): δ 1.73 (quint., 2H, CH 2 CH 2 CH 2 , 3J = 6 Hz), 2.16
